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THE PHYSICS DEPARTMENT
JOHN H . L . WATSON

The Physics Department in the Edsel B. Ford Institute for Medical Research
was a completely new activity in the Henry Ford Hospital community when it was
first organized in May of 1947. It was set up with five original emphases in mind:
three of these, radioactivity, crystal analysis, and electron microscopy were activated
early and have continued to develop; the others, emission spectroscopy and electronics,
are extensions for the future. To develop the three fields of radioactivity, crystal
analysis and microscopy, personnel and instrumentation in the respective fields were
obtained.
Luther E. Preuss, M.S., University of Wisconsin, joined the department on
September 1st, 1948 as physicist in charge of radioactivity studies and several weeks
later on September 20th, Jonathan Parsons, a M.A. Physics graduate of the University
of Michigan, took charge of crystallographic research. As their contributions to science
and the Institute developed, they were made Associates in the Department. For a
period in 1950, Dr. Marcel Vanpee, Ph.D., University of Minnesota, joined the staff
as a physical chemist to work on problems related to the effects upon gases of alpha
ray bombardment. When Dr. Vanpee left the staff he was not replaced because of
lack of suitable space. A more recent staff addition in February of 1954 was Miss
Lucille DuSault as a radiation physicist to work in Radiology and Physics. Miss DuSault is a B.A. graduate from the University of California and is certified as a Radiological Physicist by the American Board of Radiology.
The Physics Department had no 'home' until sundry rooms used for storage, print
shops and other pursuits on the second floor of the Service Building were redesigned
by Physcis staff and set up for Physics in late 1948, thus initiating what has now
become standard practice for each new research group entering the Hospital family —
finding an unused corner of the Service Building and making it inhabitable as a
laboratory.
It was logical and expected that the Physics Department should develop a radioactive isotope program for the Hospital and this has been done. With first beginnings
in 1949 in a small but well equipped laboratory, radioactive doses are prepared and
follow-up studies completed for all clinical uses of radioisotopes in the Hospital. From
December 1950 until July 1st, 1957, 2246 separate doses of M 3 1 , 212 of P-32, 118
of Au-198, and 33 of Co-60 labelled B-12 have been provided, and all of the resultant
emphasis conducted by Physics Department personnel. Simultaneously a broad program
of both medical and purely physical research has been conducted with radioactive
materials. Institution of the radioactive program saw initial deliveries from the A.E.C.
pile at Oak Ridge of about 1 millicurie per month. The present delivery rate approaches
2 curies per month — a 2.10^ times increase. Recently a training program has been
instituted wherein Physics trains 4 clinical men (chiefly radiologists) in each succeding
six months period in the handling and administration of radioactive isotopes.
With limited man power and research facilities a definite policy of collaboration
with Hospital and outside institutions has been followed in many researches, particularly
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those involved with biology and medicine. The staff has been encouraged to follow
parallel paths: (1) in problems of pure physics, within the department, with and
without immediate medical aspects and (2) in collaborative efforts with researchminded chnical men which might in some cases lead to clinical overtones. Among
the publications of the Physics Department one finds therefore, the results of collaborative efforts with many institutions as well as work reported purely from the Department
and the Institute itself. Institutions represented in such collaborations have been
Wayne State University, Chemistry Department, (3) (4) (5) (14) (91); The University of Havana School of Medicine, Department of Experimental Pathology, (17)
(24) (25) (28) (42) (44); The Institute of Health and Tropical Diseases, Mexico,
(25) (28) (42) (44); The University of Minnesota and The Carbide and Chemical
Corporation, (33); Laval University, Chemistry Department (36); General Motors
Corporation, Research Laboratories Division, (62) (77); M . W. Freeman Company,
(96) (103) (117) (145) (161) and; The Laboratorio de Virus, Instituto Butantan,
Brasil, (99) (158) as well as with Divisions of Henry Ford Hospital.
While in each section of the department the medical and biophysical studies
have been a direct application of instruments and methods to particular chnical
problems, in their purely physical researches the projects have been chosen generally
for their emphasis on the properties and structure of matter and of the solid state
in particular.
The usefulness of x-ray diffraction in identification of unknowns, widely recognized in industry, has been slower to develop in biology and medicine. This
laboratory has made noteworthy advances in this subject and Mr. Parson's contributions have been recognized by his appointment to the A.S.T.M. and A.C.A. Joint
Committee on Chemical Analysis by Powder Diffraction Methods. In the x-ray
diffraction laboratory Jonathan Parsons has been developing new analytical techniques
and instrumentation (23) (93) (113) for the identification and structural description
of organic and biological compounds (73) (84) (106), particularly of the steroids
with William T. Beher of the Biochemistry Department (107) ( 108) (123) (153)
(157) and as a complementary procedure with electron microscopy (99) (158).
Clinically, it has been clearly shown that for convenience and accuracy, identification
by x-ray diffraction of body concretions is often preferred to chemical methods, (59)
(75) (127). A large number of urinary calculi are examined each year as a service
to Urology and in order to add to the body of statistical data being collected on these
materials.
Although the early years in the radioactive laboratory were used mostly in the
clinical development of radioactive materials in the Hospital, research in physics and
in medicine, followed quickly. Luther Preuss has developed numerous devices, and
laboratory techniques for appropriate handling of radio active materials (13) (27) (54)
(64) (66) (67) (68) (82) (128) (130) (131) (132) (133) (136) (142) (146)
(147) (155) (162) (163). His researches on the propagation of metal evaporates,
using radioactive isotopes of metals (78) (137), and his later adaptations of these
techniques to pin-hole autoradiography of high temperature sources (164) have marked
unique advances in vacuum and evaporation research. Much of his work has been
included in recent treatises on high vacuum, including "High Vacuum Techniques"
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by L. Holland in this country and the German publication "Vakuum" overseas. Mr.
Preuss is co-chairman of the Michigan Nucleonic Discussion Group.
The electron microscopy laboratory has applied itself to the pure sciences of
physics, chemistry and biology rather than to clinical researches. Its contributions
have been recognized here and abroad and the laboratory has continued to contribute
successfully to the scientific literature and meetings. Some of the contributions to
the science, electron microscopy itself, have been related to specimen preparation
(152), micrograph interpretation (8) (46) and to the philosophy of the subject (2)
(37). The first applications of cinematographic methods to the electron microscope
were done on this continent in this laboratory (30) (31). The dangers of x-radiation
incident to the use of the microscope were studied here (38) (89). Reports were
issued on the effects of the electron beam upon specimens (9) (10), and the
calibration of electron microscopes by internal standards was investigated (62) (77).
In chemistry and crystallographic studies, maximum use of the electron microscope
has been made in the field of colloidal crystals (3) (4) (5) (14) (96) (99) (103)
(117) (158) (161) and of colloidal solutions (1) (20) (48) (91). The first micrographs of the solid and liquid products from alpha ray bombardment of CO,C2H2
and CH2CHCI were taken (7) (33) (40). The first crystals reported from such
reactions were announced in 1955 (95). The morphology of the cuprene polymer was
studied and detailed (36).
In biology the microscope has been used to study chick embryo erythrocytes (17),
isolated single nuclei from laboratory animals (24) before the days of thin sectioning
(118) , artifacts resembling virus particles (25), stromatolysis in human erythrocytes
(28), flagellation in species of Genus, Treponema Schaudinn, treponemas of certain
tropical diseases of Yaws and Pinta (44), and crystals from gastric secretion (56).
The first electron micrographs of replicas of human kidney stones (cystine stones)
were obtained in 1956 (115) (122).
In solid state physics, in addition to many of the results already noted which
bridge the fields of chemistry and biology with physics, recent work has seen the
determination of crystalline dendritic structure in colloidal dendrites of alpha iron,
determination of relations which exist between their particle shapes and sizes and
their intrinsic coercive force (145) and quality control of the shapes and sizes
necessary to exploitation of these alpha iron crystals in important medical applications
to follow. The first direct pictures of colloidal iron particles aligned in magnetic
fields, with all that such evidences mean eventually in the proper understanding of fine
particle magnetics, were taken in this laboratory.
Contiguous with this scientific activity in electron microscopy have been contributions of time and effort to the administration of the Electron Microscope Society
of America. The writer is the present President of the Society, serves as its Employment
Referral Bureau Officer and was a Councillor for three years. Mr. Preuss has been
the Society's chairman of Scientific Exhibits for 1956 and 1957.
Most of the collaborative efforts of the department with the Henry Ford Hospital
have been in the field of radioactivity. Some of these have involved "Iodine Metabolism
in Cases of Total Thyroidectomy" with General Surgery, "Radioiodine Tracer Studies
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on Children" with Pediatrics, "Radioiodine Tracer Studies on Selected Angina Pectoris
Cases" with Cardiology, "Study of Peripheral Vascular Disease by Use of Radioisotopes"
with the Department of Surgery, "The 72 Hour Specific Activity of the Protein Bound
Iodine as a Test of Thyroid Function" with Endocrinology and the Laboratories, "Test
Tolerance to Radioactive Colloidal Gold" with Gynecology and Radiology, "Determinations of the Minimal Effective Dose of T.S.H. for the Stimulation of the Normal
Thyroid Gland" with Endocrinology, "Blood Volume Studies with Radioactive Chromium-51" with Anesthesiology and Medicine. These projects have resulted in several
collaborative reports, (50) (80) (112) (139) (140) (141). In addition, Physics has
spent time with Neurosurgery studying methods of detecting brain tumors using 1-131
labelled diiodofluorescein, and with Hematology in the utilization of Co-60 labelled
Vitamin B-12 in certain blood disorders.
The Department of Physcis in the Institute has remained in close Uaison with
the Hospital not only in research but in committee work for the administration. The
Head of the Department has served on the Medical Board of the Henry Ford Hospital,
has been secretary of the Research Committee since 1953, chairman of the local
Isotope Committee and chairman of the Liaison Committee for Cooperation in medical
research between the Scientific Laboratory of the Ford Motor Company and the Henry
Ford Hospital, and a member also of the Publications Committee.
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